Objective: Radical cystectomy is the standard treatment for invasive bladder carcinoma in elderly patients at major surgical centers. As yet no data are available as to the question whether radical surgery on the genitourinary tract of patients over 75 can also be carried out at municipal hospitals with comparable intra and postoperative morbidity, and respective mortality. Materials and Methods: 452 radical cystectomies and urinary diversions as ileum conduits or ileum neobladders due to transitional cell carcinoma were carried out at three municipal hospitals between 1992 and 2004. At the time of the surgery, 44 patients (9.7%) were ≥ 75 (75-84) (Group-1), by comparison 408 patients were younger than 75 (35-74) (Group-2). Comparisons are to be made between the groups for 30 day mortality, 30 day reoperation rate, early complication rate (≤ 3 months), late complication rate (> 3 months), progression-free survival, and overall survival. The results are to be discussed in view of the international literature. Mean follow-up was 49 months (median: 38 months). Results: The perioperative mortality in Group-1 was 2.3% compared to 2.5% in Group-2 (p = 0.942). There was no significant difference in the perioperative mortality with regard to the different case load of the evaluated hospital. There were no significant group differences regarding the 30 day reoperation rate, early and late complications. Progression-free and overall survival of all patients after 5 years was 56.1% and 53.6% respectively; here again the differences between the age groups was not significant (p = 0.384 and p = 0.210). Our results for patients ≥ 75 do not differ from the published data of large clinics with a high cystectomy frequency. Conclusions: Our data confirm that radical cystectomy on elderly patients can also be carried out in municipal hospitals with acceptable mortality and morbidity rates. Of prime importance is a careful patient selection based on comorbidity scores and possibly geriatric assessment.
INTRODUCTION
The highest incidence of transitional cell carcinoma of the bladder is in the 7th decade. Around 20-40% of transitional cell carcinomas consist of a muscle invasion, initially or in progress; standard treatment continues to be radical cystectomy (RC) with urinary diversion. Improvements in medical care have produced a continuous rise in life expectancy in Europe. In 2025, the proportion of over 65-year-olds worldwide will rise from 390 to 800 million and will be around 10% of the total population (1, 2) . Consequently, RC in old age will become increasingly important. By comparison, RC with urinary diversion is the most invasive surgery in the urogenital tract with accepted perioperative mortality between 1 and 8% (3) (4) (5) . According to a Dutch analysis of patients ≥ 75 with tumor disorders, 73% of patients had relevant ancillary disorders, 20% of these even had two or more additional diagnoses (6) .
Consistent advances in surgical technique, anesthesia of patients and postoperative intensive medical care also makes RC possible for the elderly (7) . Even so, a positive benefit/risk ratio should always be present here. Especially in elderly patients it must be ensured that treatment does not produce even more problems than those from the disease. In recent years, various university clinics have presented their positive experiences with RC on carefully selected elderly patients . At present, no studies are available in the international bibliography that indicates that this surgery in elderly patients is possible in an acceptable quality at municipal hospitals without a high level of annual cystectomies.
The goals of the current study are to update our experience in a rigorously defined population from three municipal hospitals and to compare the outcomes between younger (< 75 years) and older patients (≥ 75 years). Especially, we sought to explore the influence of age on pathologic characteristics, overall survival rates, disease recurrence-free survival rates, complication rates, operative mortality and length of hospital stay.
MATERIALS AND METHODS
All RC carried out between February 1992 and September 2004 at the Urological Departments of the Vivantes-Clinics Berlin-Friedrichshain (n = 268; mean annual case load: 21.5) and Berlin-Am Urban (n = 196; mean annual case load: 15.5) and at the Carl-Thiem Hospital Cottbus (n = 54; mean annual case load: 4.5) were listed retrospectively. For this study, 66 patients were excluded from the total of 518 consecutive cystectomies. Reasons for this were the presence of gynecological malignancies where the cystectomy was carried out during frontal exenteration (n = 25) and palliative cystectomy with documented distant metastasis (n = 12). 29 patients had non-urothelial carcinoma of the bladder (14 had adenocarcinoma, 9 had squamous cell carcinoma, 5 had mesenchymal tumor and one had a neuro-endocrine tumor), which were also disregarded in this study.
Consequently, 452 patients with primary transitional cell carcinoma of the bladder were evaluated, who had been subjected to curatively intended RC with simultaneous bilateral pelvic lymphadenectomy. The study group consisted of 347 male (76.8%) and 105 female (23.2%) patients (ratio 3.3:1). The mean patient age when cystectomy took place was 64.3 (35-80) with a median of 64.9. When surgery took place, 44 patients (9.7%) were ≥ 75 (75-84) (Group-1), by comparison, 408 patients were younger than 75 (35-74) (Group-2).
The indication for radical cystectomy consisted of the muscle invasive tumor stage without distant metastases (n = 338) as well as of BCG-refractory, undifferentiated tumor recurrence (Ta, T1, Tis) (n = 91). In 23 cases, radical cystectomy took place due to a rTa/1(m), G2 tumor that could not be controlled in TUR-B. None of the assessed patients received neo-adjuvant chemotherapy.
Local tumor stage (pT-stage) and the lymph node status were described according to the TNM classification of the UICC (6th edition, 2002) (34) . Pathological stages were defined with organ confined and lymph node negative tumors (pT0, pTis, pTa-pT2b), extravesical growing and lymph node negative tumors (pT3a-pT4b) as well as the lymph node positive tumors (pT0-pT4, pN+).
The preoperative procedures included physical examination, blood tests, determination of renal and hepatic function as well as the metabolic status. Spirometry, exercise ECG, echocardiography and coronary angiography were only carried out to clarify special questions. A CT scan of the thorax and abdomen as well as an x-ray of the thorax was done on all patients. Exceptional cases also involved bone scintigraphy. Patients were admitted to hospital 48 hours before surgery; mechanical intestinal preparation, intravenous fluid substitution and blood transfusion for anemia followed. All patients were given a perioperative, prophylactic wide spectrum antibiotic.
A nasogastric tube, intra-arterial pressure measurement and a central venous catheter were placed intraoperatively. On all patients a thoracic peridural catheter (PDC) was preferred, however only placement of a lumbar PDC frequently took place (n = 221). For men, the surgery consisted of a radical cystoprostatectomy and for women of a radical urethrocystectomy including the uterus and the anterior vagina. Appendectomy (where not yet done) and bilateral pelvic lymphadenectomy were carried out on all patients. The urinary diversion after RC took place as an ileum conduit (n = 260, 57.5%) or as ileum neobladder (n = 192, 42.5%). Irrespective of the urinary diversion, all ureters were catheterized.
All patients received direct post surgical monitoring on the anesthesiology intensive care unit. The nasogastric tube was removed when food was provided again and reflux had ceased. Prophylactic anticoagulation continued as planned for 4 weeks. Removal of the ureter stent took place after 10-14 days.
During the initial two postoperative years, all patients received after care at 3 monthly intervals, which was extended to 6 months from the third postoperative year onwards. Annual checkups were carried out after the fifth postoperative year. These checkups involved a review of total body status, abdominal sonography and thorax X-ray as well as determining the lab chemical parameters. An excretory urogram was carried out after 3 months and then annually, the use of CT, MRI and bone scintigraphy depended on the individual facts.
The perioperative mortality (every death within 30 days of cystectomy), the 30 day reoperation rate, early complications (every complication within 3 months of cystectomy) and late complications (> 3 months after cystectomy) were noted. Also recorded was the intraoperative blood loss, the operating time, the blood transfusion rate and the inpatient period as well as the general preoperative status according to the criteria of the American Society of Anesthesiologists (ASA) (35) .
The oncological progress was determined as progression-free survival and as overall survival. Progression-free survival represents the time between radical cystectomy and initial finding of tumor relapse; whereby patients who died without tumor progress were censored at the time of death. Overall survival consists of the time from radical cystectomy until death, irrespective of cause. All patients alive when the study ended were censored according to their follow-up.
The mean observation time for the complete patient group was 49 months with a maximum followup of 13 years and 2 months. 83% of all patients had a ≥ 12 month observation period; the aftercare update took place in June 2005.
The survival probability and progression rate was determined with the Kaplan-Meier method. The Log-Rank test was used for checking the differences in the survival rates between the groups. The MannWhitney, respectively Chi-square test determined significant differences in the distribution of patient characteristics and tumor stages. A difference was defined with a significance level of p ≤ 0.05. Table-1 shows the demographic factors, patient characteristics and the distribution of study criteria (total and per group) perioperative mortality, 30-day reoperation rate, early complications, late complications, intra-operative blood loss, operating time, blood transfusion rate and the length of stay in hospital. Significant differences could only be shown in the gender ratio and the type of urinary diversion, whereby Group-1 patients had a proportionately higher female ratio (p = 0.038) and were provided relatively more frequently with an ileum conduit (86.4% against 54.4%, p < 0.001). No differences were shown in the criteria in Table-1 for the case load, for example, the hospital with the lowest cystectomy frequency (on average 4.5 per annum) had a perioperative mortality of 0%. In Group-1 there was just one perioperative death (2.3%); an 83-year-old patient died on the 12th postoperative day from a fulminant pulmonary embolism. Early complications were noted on 180 patients (39.8%). These consisted primarily of asymptomatic hydronephrosis, mild forms of disturbed wound healing and postoperative intestinal atony, which did not need any surgical intervention. During the period un-der review, late complications were observed on 159 patients (35.2%). These mainly consisted of hydronephrosis and mild metabolic acidosis. The 30 day reoperation rate was 5.3% (24 patients, Table-2) . There were no significant differences between the groups where the complication and reoperation rate were concerned.
RESULTS
There were no significant differences between the age groups in the pathological tumor stage (Table-3 ). Progression-free and overall survival of all 452 patients after 5 years was 56.1% and 53.6%, respectively (Table-3 ). Only 65% lived progression-free after 2 years, so that the majority of tumor progressions were noted in the initial two years after RC. In the initial 36 months after surgery, 36% of patients died, most as a consequence of progressed carcinoma of the bladder. There were no significant differences in overall (p = 0.210, Figure-1 ) and progression-free survival (p = 0.384, Figure-2 ) between the age groups.
COMMENTS
In various publications from the 1980's, RC and urinary diversion on elderly patients had a high perioperative mortality exceeding 10% (9, 11, 17) . In a study by Thomas and Riddle, with 12%, it was virtually twice as much for patients over 65 than for patients under 65 years (11) . Over the last 20 years, this impression has changed considerably due to improved anesthesiology and intensive therapy capabilities (7, 36) . In 12 studies over the past 10 years, a 0-7.3% ) perioperative mortality was shown for RC on patients over 70 (Table-4) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) . Although no deaths occurred in 5 of these studies, 20 patients died in the other 7. One perioperative death occurred amongst the 44 elderly patients in our study (Group-1), due to fulminant pulmonary embolism despite heparinization. The postoperative early complications rate in the stated current studies was between 27% and 74% (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) . In most cases, the complications were not directly connected to the operation. Urinary infections, respectively pyelonephritis (0-32%), pulmonary infections (0-20%), cardiovascular complications (6-38%) and amentia state (11-20%) occurred most frequently.
Cause of Re-operation
Prolonged obstipation (8-35%) and disturbed wound healing (6-24%) were prime factors for complications arising in direct relationship to the operation (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) . When comparing morbidity rates for cystectomies on younger and elderly patients, most authors were unable to detect any significant difference (Table-4 ). The rate of late complications varies in the already quoted current studies between 12 and 35% (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) . These consist primarily of surgical complications, whereby the most frequent were ileus symptoms, incisional hernias and incontinence after orthotopic bladder replacement. This is comparable with the situation of younger patients, where problems primarily arise long-
Table 3 -Pathological parameters and survival rates of 452 patients following radical cystectomy (total and stratified according to age groups). The p-value refers to the comparison between the age groups.

Factors
Mean follow-up (months) Pathological tumor stage pT0-pT2, pN0 pT3-pT4, pN0 pN+ 3 years total survival (%) 3 years PF survival (%) 5 years total survival (%) 5 years PF survival (%) term with regard to urinary diversion. The indication for continent, orthotopic urinary diversion was strictly specified in the assessed hospitals for patients over 75. Apart from the clearly defined non-oncological contraindications for orthotopic bladder replacement (renal insufficiency, cerebrovascular insufficiency), a raised anesthesiology risk profile (ASA ≥ 3) was seen as a relative contraindication in this age group since, apart from the operating time, the morbidity is similarly increased by the related urinary diversion.
Total Group n = 452 (%)
Post-operative transitory psychotic syndromes were frequently reported in relation to major surgical 
Differences to Younger Age
Groups interventions (37) . In our study, postoperative disorientation was observed on 3 patients (6.8%) in Group-1, which was clearly below the rates reported in the bibliography by up to 30% (14, 22, 23, 27, 30) . Careful intraoperative monitoring (preventing ischemia and hypoxia), adequate postoperative analgesia and good patient selection using comorbidity scores and, possibly, geriatric assessment, assist in preventing postoperative transitory psychosis. The preoperative cardio pulmonary risk assessment, the Charlson comorbidity score (38) and the ASA score (34) appear suitable for identification of a RC patient, from amongst the candidates, who has an increased risk of early mortality from non-malignant associated diseases and postoperative complications. Stratification according to comorbidity provides prognostic information beyond the actual age of the patient. In this connection, the ASA score appears to be the best validated despite the inherent subjectivity of this graduation system. In a study by Malavaud et al., the ASA score was the only independent predictor for complications after RC (39). Wolters et al. showed in their study that ASA score 3 (risk ratio: 2.2) and ASA score 4 (risk ratio: 4.2) were associated with a significant increase in postoperative complications (40) . Using the current data situation, it is not possible to define for patients ≥ 75 at which cut-off of one of the available comorbidity scores only a palliative treatment concept is justified. Future studies must also evaluate the functional status of the elderly based on a geriatric assessment.
On elderly patients with RC, the validation of optimized pre, intra and postoperative phases for improving patient outcome is undisputed. For our patients, we implement effective intestinal preparation with fluid substitution to prevent dehydration, preoperative cardiac protection through medication with beta blockers (41), careful surgical technique, intensive intraoperative monitoring, and intensive breathing exercises with early mobilization and early reintroduction of food are decisive aspects for minimizing morbidity (42) .
In our study, age had no significant influence on the pathological stage of the tumor, progressionfree survival and overall survival; the differences between Groups-1 and 2 were only tendentious and not significant in the 3 criteria. It can be concluded from this that due to RC, patients ≥ 75 similarly need to be effectively treated and benefit to an identical extent from definitive surgery as younger patients. The virtually identical total survival rate indicates that survival of elderly patients is primarily determined by the cancer and, presuming careful patient selection, possible comorbidity is only of subordinate importance here. By contrast, the results of Clark et al., indicate that patients over 80 had a lower total survival and also progression-free survival than younger patients after RC (33) . When evaluating the 12-year data (1988-1999) of the National Cancer Institute's Surveillance, Epidemiology and Results, Hollenbeck et al., came to the conclusion that patients over 80 also benefit from aggressive treatment, provided an indication for this can be derived from their tumor stage. It must however be pointed out that of the 3,354 patients in this age group, only 11.5% were treated by cystectomy (43) .
Some limitations of the study have to be pointed out. First of all, it mainly represents a retrospective collection of every day practice at three municipal hospitals with 44 elderly patients (9.7% of all cases) stretched out in a 12 years period. The number and amplitude of critical variables (perioperative management, differences in follow-up time between the groups) makes it quite difficult to draw conclusions. Secondly, the discussion about the definition of a high volume cystectomy center is still open and not part of our study. The data in this context are very conflicting. Hollenbeck et al. postulate a limit of 14 radical cystectomies per annum and department (44) . Linda Elting from Anderson Cancer Center in Houston / Texas defines the groups low, moderate and high volume center as ≤ 3 per year, 4 -10 per year and ≥ 10 radical cystectomies per year (45) . That would mean that we have evaluated one moderate and two high volume centers. Nevertheless we currently do not intend to join this case number discussion. In Germany there are still considerable differences concerning technical and personal equipment between urological departments in university hospitals, municipal hospitals (as evaluated here) and smaller peripheral hospitals. All of the currently available studies concerning the question whether radical cystectomy is reasonable in elderly patients originate from university hospitals. Hence we regard the question raised by our study as extremely important, as well we record the first non-university data on this scale concerned with that subject.
Radical cystectomy with urinary diversion is a safe and effective form of treatment for elderly patients with invasive bladder cancer. The procedure can also be carried out in patients ≥ 75 with low perioperative mortality and acceptable morbidity at municipal hospitals. The precondition for this is a careful preoperative patient selection, which should be based on the cardio pulmonary status, the ASA score and possibly the geriatric assessment. Since the survival rate of younger and older patients does not differ significantly in this study, we conclude that patients ≥ 75 can be similarly effectively treated by RC and can benefit to an identical extent as younger patients from definitive surgery.
EDITORIAL COMMENT
This study addresses the results of radical cystectomy and urinary diversion for bladder cancer, focusing on elderly patients. A description of peri-operative morbidity and mortality is given, comparing the group of patients aged 75 years or older, to the group of patients aged less than 75 years. Data was acquired over more of a decade of activity, at three different Community Hospitals in Germany. The oncological outcome of the series of patients under study is also reported.
The study addresses an undoubtedly interesting issue, and represents an honest account of everyday practice. Within the limitations properly acknowledged by the authors, mainly consisting in the retrospective nature of the report with the lack of a preset, systematic approach, this appears as an altogether informative study, worth of some reflections.
Our understanding of radical cystectomy for bladder cancer is based mainly on the reports from major referral centers which, as a matter of fact, may not reflect the general standard approach to bladder cancer, since there is evidence that radical cystectomy is under-performed, especially so in the elderly, even within particularly developed health-care systems (1,2).
The need for re-do surgery in this study was a sober 5.3 %, that is, objectively low. I believe this data, as well as others -i.e. medical complications, length of stay, employment of medical resources, etc.
-should find a place in the issue of case-loads, and be used as indicators of health-care quality, alongside with the mere assessment of "volume". The central information of this series from three Community Hospitals is that radical cystectomy is safe and effective in providing control of bladder cancer, and it is consistent with the observations derived from major referral centers.
In recent years, a more comprehensive knowledge of peri-operative pathophysiology coupled with the effort of enhancing the postoperative recovery of organ functions has led to the implementation of a multimodality peri-operative approach, namely, the socalled fast track surgery. Such novel approach has affected significantly on the postoperative course of abdominal surgery (3), and is currently being introduced in urology, specifically for radical cystectomy (4). Probably, this would contribute to expand further the diffusion of radical cystectomy in bladder cancer patients, including the elderly.
Population with longer life expectancy increase continuously not only in developed countries but also in many other less developed countries. It means that in the future surgical intervention such as radical cystectomy (RC) with urinary diversion which is the standard treatment for muscle invasive bladder cancer will be more common in elderly.
The authors comprehensively evaluated their experience in RC on patients' ≥ 75 years in municipal hospital. This is an important point because according to the standard in Germany, municipal hospital will have less (advanced) technical equipment as well as medical personnel number compared to university hospital. With careful preoperative patient evaluation and selection as well as well-planned perioperative care their results support other reports in regard of similar complication and survival between elderly and younger patients.
Almost half of their patients receive orthotopic ileal neobladder which is considered will prolong the operative time. However, as stated by the authors, with effective prevention of dehydration and perioperative care, the morbidity could be minimized. Huang & Stein (1) reported that the most common early complication was related to dehydration whereas only 15% related to urinary diversion.
This information could encourage other urologist who works with limited resources to perform RC as long as with strict selection criteria and well planned perioperative care.
accounted for a large proportion of the apparent effect of hospital volume, which was 39% for radical cystectomy (3) . Using the Health Care Utilization Project-Nationwide Inpatient Sample, Konety et al. (4) also demonstrated a significant effect of hospital volume (low volume < 1.5 cases/year, moderate volume 1.5 -2.75 cases/year, high volume > 2.75 cases/ year) on postoperative mortality after radical cystectomy. Furthermore, it was shown in this study that the effect of hospital volume was greatest in older patients. Elting et al (Ref. 45 in the article) used data from the Texas Hospital Discharge Public Use Data File, indicating that the mortality following cystectomy in high volume hospitals (> 10 cases/year) is significantly lower. All of these studies obtained their data from national/statewide databases including all types of hospitals.
According to the above-mentioned definitions, the three municipal hospitals in this study are high/ moderate volume centers. Therefore, these results are a further contribution to the growing body of evidence on the impact of high volume hospitals and surgeons on patients' outcome. The type of hospital is obviously less important.
